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1
MOBILE TERMINAL

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s a U.S. National Stage of International

Patent Application No. PCT/CN2019/115880 filed on Nov.
6, 2019, which claims priority to Chinese Patent Application

No. 201811429690.7 filed on Nov. 26, 2018. Both of the
aforementioned applications are hereby incorporated by
reference in their entireties.

TECHNICAL FIELD

The present invention relates to a mobile terminal, and in
particular, to a mobile terminal with a camera component.

BACKGROUND

There 1s a trend of developing a mobile terminal with a
bezel-less screen. For example, a mobile terminal 1s a
smartphone having a front-facing camera and a rear-facing
camera, and the front-facing camera occupies a space out-
side a screen. In this case, a complete bezel-less screen etiect
cannot be achieved for the existing mobile terminal. How to
achieve a real bezel-less screen of the mobile terminal and
ensure a thin design of the mobile terminal 1s a direction of
continuous research and development 1n the industry.

SUMMARY

Embodiments of this application provide a mobile termi-
nal, to realize a real bezel-less screen and thin design.

According to a first aspect, embodiments of the present
invention provide a mobile terminal, including: a display, a
back cover, a middle frame, a rotation module, and a drive
mechanism. The middle frame includes a fastened part and
a movable part, the fastened part 1s fixedly connected to the
display and the back cover, and the movable part 1s con-
nected to the rotation module; the drive mechanism 1s
disposed between the display and the back cover, a notch 1s
disposed on the top of the back cover, and the rotation
module 1s located at the notch; the rotation module includes
a camera, and an outer surface of the rotation module and the
back cover are spliced into an outer surface of the mobile
terminal; and the drive mechanism 1s configured to drive the
rotation module to rise, fall, and rotate, so that the camera
has functions of both a rear-facing camera and a front-facing,
camera. In a process 1n which the drive mechanism drives
the rotation module to rise and fall, the movable part rises
and falls synchronously with the rotation module. When the
rotation module 1s accommodated 1n the notch, the movable
part and the fastened part are spliced into the middle frame.

In this application, the camera 1s disposed in the rotation
module. When the rotation module 1s located in the notch on
the top of the back cover, the camera 1s used as the
rear-facing camera. In this state, the camera 1s not blocked
by the back cover, and there 1s no need to dispose a camera
hole on the back cover. In addition, a housing of the rotation
module 1s directly used as an outer surface of the mobile
terminal, and the housing of the rotation module wraps the
camera. In this way, a relatively high sealing level can be
achieved, the camera 1s less likely to be contaminated by
dust, and a photo 1s clear. The back cover and the rotation
module are spliced 1nto an architecture of the outer surface
of the mobile terminal side by side, so that the mobile
terminal 1s more easily thinned. When the rotation module
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2

rises, falls, and rotates, the camera may be rotated to a side
of the display to serve as the front-facing camera. The
mobile terminal does not need to be provided with two
cameras, and does not need to reserve a position for the
front-facing camera outside a display area of the display. In
this way, a complete bezel-less screen 1s truly realized, in
other words, the display area 1s directly close to a frame of
the mobile terminal.

The middle frame 1s divided into the fastened part and the
movable part, so that the movable part rises and falls
synchronously with the rotation module. This can ensure
that a rise-and-fall part of the rotation module of the mobile
terminal has a same width as a main body part of the mobile
terminal. The main body part 1s a part 1n which the fastened
part of the middle frame 1s located. Such an architecture
makes an overall structure of the mobile terminal more
balanced, and the drive mechanism can drive the rotation
module to smoothly rise and {fall.

In an 1mplementation, the mobile terminal further
includes a control module. The control module 1s configured
to provide a start signal for the drive mechanism. When the
drive mechanism 1s not started, the rotation module 1s
accommodated 1n the notch, and the camera 1s used as the
rear-facing camera. When a user needs to use the front-
facing camera, the control module sends the start signal to
the drive mechanism, so that the drive mechanism drives the
rotation module to rise and move out of the notch. Then, the
drive mechanism drives the rotation module to rotate, so that
the camera rotates to the side of the display. The control
module may be disposed on a mainboard in the mobile
terminal. The mainboard 1s disposed inside the back cover.
A battery may be further disposed 1nside the back cover. The
battery and the mainboard may be disposed side by side. The
drive mechamism 1s also disposed inside the back cover, the
drive mechanism 1s located near the notch on the top of the
back cover, and the battery and the mainboard are located
between the drive mechanism and the bottom of the back
cover.

In an mmplementation, the drive mechanism includes a
rise-and-fall component and a rotation component. The
rise-and-fall component 1s disposed right below the rotation
module. When the control module sends a drive signal to the
rise-and-fall component, the rise-and-fall component drives
the rotation module to rise and move out of the notch, and
the control module sends a drnive signal to the rotation
component, so that the rotation module located outside the
notch rotates, and the camera i1s enabled to rotate to a side
of the display. In this implementation, the rise-and-fall
component and the rotation component are electrically con-
nected to the control module separately, to drive a rise-and-
tall action and a rotating action separately, so that the control
module can operate the rotation module more precisely. The
rotation component may rise and fall synchronously with the
rotation module, and both are driven by the rise-and-fall
component. In this state, the rotation component and the
rotation module are connected to one support plate together.
In another implementation, the rotation component and the
rotation module may also be separately disposed on different
supports. The rotation component may be first driven by the
control module to rotate the rotation module. In this case, the
rotation module rotates inside the notch. After the rotation
module rotates, the control module drives the rise-and-fall
component to raise the rotation module. In this way, only the
rotation module rise.

In an implementation, the nise-and-fall component
includes a motor, a fixing bracket, a slider, a guide piece, and
an ejecting piece. The fixing bracket 1s fixedly connected




US 11,863,694 B2

3

inside the mobile terminal. Specifically, the mobile terminal
includes the middle frame, the middle frame includes a
support plate stacked between the display and the back
cover, the fixing bracket 1s fixed to the support plate, and the
fixing bracket 1s fixedly connected to the support plate in a
manner of screwing, glue dispensing, or welding. The motor
1s fixed to the fixing bracket, an accommodating space 1s
disposed inside the fixing bracket, the guide piece 1s fixed 1n
the accommodating space, the slider 1s located 1n the accom-
modating space, the slider {its the guide piece, one end of the
gjecting piece 1s fixed to the shider, the other end of the
ejecting piece extends out of the fixing bracket and 1is
configured to drive the rotation module to rise and fall, and
the motor 1s configured to drive the slider to slide relative to
the guide piece, so as to drive the ejecting piece to extend out
of or retract back to the accommodating space.

Specifically, the guide piece includes a guide rod and a
lead screw, the guide rod and the lead screw are respectively
located on two sides of the ejecting piece, and the slider 1s
provided with a through-hole for the guide rod to pass
through and a threaded hole that fits the lead screw.

In an implementation, the fixing bracket 1s covered by a
dust cover. The dust cover seals the accommodating space.
The sealed accommodating space 1solates the lead screw and
the guide rod from the outside, so that dust cannot enter the
accommodating space, thereby avoiding that the lead screw,
the guide rod, and the slider are blocked due to dust
contamination. Therefore, 1n this implementation, the dust
cover 1s disposed to provide a smoother rise-and-fall drive,
thereby improving user experience. The dust cover may be
of a flexible sheet-like structure, for example, a lint free
cloth or a dust-proof film, and may be stuck to the fixing
bracket 1n a glue manner to block an opening of the
accommodating space. The dust cover may alternatively be
a rigid cover structure, and 1s connected to the fixing bracket
in a manner of a buckle. In addition, a sealant may be
disposed between the dust cover and the fixing bracket.

In an implementation, the fixing bracket includes a first
fixing plate, a second fixing plate, and a connecting plate
connected between the first fixing plate and the second
fixing plate, two ends of the guide rod and the lead screw are
respectively fixed to the first fixing plate and the second
fixing plate, the connecting plate includes a pair of side
panels, the accommodating space 1s formed between the pair
of side panels, and the motor 1s mounted to the first fixing
plate. Specifically, the second fixing plate 1s located between
the first fixing plate and the rotation module. The ejecting
piece can protrude from the second fixing plate to jack up the
rotation module.

In an implementation, the rise-and-fall component further
includes a bufler device and a support bracket, the support
bracket 1s located between the second fixing plate and the
rotation module, the support bracket 1s configured to support
the rotation module, and the bufler device 1s connected to the
support bracket. When the rotation module 1s accommo-
dated 1n the notch, the buller device 1s located on two sides
of the pair of side panels. In a process 1n which the ejecting
piece protrudes from the fixing bracket, the ejecting piece

jacks up the support bracket, the bufler device, and the
rotation module. When the rotation module 1s 1n a raised
state, and the mobile terminal 1s 1impacted by an external
force, because of the existence of the bufler device, the
bufler device can be compressed to absorb a part of the
impact. In this way, impact on the ejecting piece and the
slider can be reduced, thereby buflering and protecting the
slider and the ejecting piece.
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Specifically, the bufler device includes a first spring, a
second spring, a first bracket, and a second bracket. Both the
first bracket and the second bracket are fixedly connected to
the support bracket. The first bracket and the second bracket
are located on a side that 1s of the support bracket and that
1s away Irom the rotation module. An accommodating space
1s formed between the first bracket and the second bracket.
The accommodating space 1s used to accommodate the
fixing bracket. The first spring 1s connected between the
support bracket and the first bracket. The second spring 1s
connected between the support bracket and the second
bracket. Specifically, the first bracket and the second bracket
may be integrally disposed with the support bracket. In an
implementation, the first bracket and the second bracket are
L-shaped. The first bracket and the second bracket are
disposed 1n a back-to-back manner. The first bracket and the
support bracket form a *“} _ ” architecture, the second bracket
and the support bracket also form a “{__ > architecture, the
two “i 7 architectures are disposed 1 a back-to-back
manner, and an accommodating space 1s formed between the
two “| 7 architectures.

In an implementation, the rotation component 15 con-
nected to the rotation module, and rises and falls synchro-
nously with the rotation module. The rotation component
includes a rotating motor and a rotating shait that are
distributed on two opposite sides of the rotation module. The
rotation module 1s connected to the rotation component
through the rotating shatt. The rotating motor drives the
rotation module to rotate.

In an implementation, a hollow channel 1s disposed 1nside
the rotating shait, the hollow channel 1s used for a cable to
pass through, and the cable 1s electrically connected between
the rotation module and the control module.

In an 1mplementation, the rotating motor 1s electrically
connected to the control module through a flexible connect-
ing piece. When the rotation module 1s accommodated 1n the
notch, the flexible connecting piece 1s in a bent state.

In an 1mplementation, the mobile terminal further
includes a middle frame. The middle frame includes a
fastened part and a movable part. The fastened part 1s fixedly
connected to the display and the back cover. The movable
part 1s fixedly connected to the rotation component, and rises
and falls synchronously with the rotation component. When
the rotation module 1s accommodated in the notch, the
movable part and the fastened part are spliced into the
middle frame.

In an 1mplementation, the rotation module {further
includes a flash component, an audio component, an ambient
optical sensor, and an 1nirared emitting light.

In an implementation, the audio component has a sound
pickup function. The camera 1s electrically connected to the
audio component, so that the camera obtains an orientation
signal of a photographed person through the audio compo-
nent. The control module adjusts a direction of the camera
by using the orientation signal obtained by the camera.

In an implementation, the rotation module further
includes a face tracking and identification module and an
eye tracking module, to identily an orientation signal of a
photographed person. The control module adjusts a direction
of the camera by receiving the orientation signal.

In an i1mplementation, when the rotation module 1s
accommodated in the notch, a gap 1s maintained between the
rotation module and the back cover, an antenna 1s disposed
inside the mobile terminal, and the gap 1s a radiation path of
the antenna.

In an implementation, a radiator of the antenna 1s disposed
on a housing of the rotation module.
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In an 1mplementation, the back cover mcludes a main
body and an active part. The active part 1s located on the top
of the main body. The notch 1s formed on the active part. The
active part 1s configured to rise and fall synchronously with
the rotation module. The active part 1s configured to shield
a rotation component of the drive mechanism. In this way,
a housing does not need to be disposed for the rotation
component, and the active part of the back cover may be
used as a housing of the mobile terminal or may be used as
a housing of the rotation component. This facilitates the thin
design of the mobile terminal.

BRIEF DESCRIPTION OF DRAWINGS

To describe the technical solutions 1n the embodiments of
the present invention or i the background more clearly, the
tollowing describes the accompanying drawings for describ-
ing the embodiments of the present invention or the back-
ground.

FIG. 1 1s a schematic three-dimensional diagram of a first
direction of a mobile terminal according to an implementa-
tion of this application;

FIG. 2 1s a schematic three-dimensional diagram of a
second direction of a mobile terminal according to an
implementation of this application;

FIG. 3 15 a side view of a mobile terminal according to an
implementation of this application;

FI1G. 4 1s a schematic diagram of a back cover of a mobile
terminal according to an implementation of this application;

FIG. § 1s a rear view of a mobile terminal according to an
implementation of this application, where a rotation module
1S 1n an unraised state;

FIG. 6 1s a rear view ol a mobile terminal according to an
implementation of this application, where a rotation module
1S 1n a raised state;

FIG. 7 1s a front view of a mobile terminal according to
an 1mplementation of this application, where a rotation
module 1s 1n a state of being raised and rotated to a display
side;

FIG. 8 1s a locally enlarged schematic diagram of a joint
between a back cover and rotation module of a mobile
terminal according to an implementation of this application;

FIG. 9 1s a schematic diagram of a mobile terminal
according to an implementation of this application, and
shows a relationship between a drive mechanism and a
control module;

FIG. 10 1s a schematic diagram in which a rotation
module 1n a mobile terminal 1s 1n an 1mitial state according
to an implementation of this application;

FIG. 11 1s a schematic diagram of a rise-and-fall compo-
nent, a rotation component, and a rotation module of a drive
mechanism 1n a mobile terminal according to an implemen-
tation of this application;

FI1G. 12 1s a schematic diagram of a rise-and-fall compo-
nent of a drive mechanism 1n a mobile terminal according to
an 1implementation of this application;

FIG. 13 1s a partial schematic diagram of a mobile
terminal when a rotation module 1s 1 a raised state accord-
ing to an implementation of this application, and mainly
shows a relationship between an ejecting piece, a support
bracket, a buller device, and a fixing bracket;

FIG. 14 1s a schematic diagram of a mobile terminal
according to an implementation of this application, where a
rotation module 1s 1n an unraised state; and
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FIG. 15 1s a schematic diagram of a mobile terminal
according to an implementation of this application, where a
rotation module 1s 1n a raised state.

DESCRIPTION OF EMBODIMENTS

The following describes the embodiments of the present
invention with reference to the accompanying drawings in
the embodiments of this application.

As shown in FIG. 1, FIG. 2, and FIG. 3, the embodiments
of this application provide a mobile terminal 100. The
mobile terminal 100 may be a terminal device such as a
smartphone or a tablet. The mobile terminal 100 includes a
display 10 located 1n the front, a back cover 20 located 1n the
rear, and a middle frame 30 connected between the display
10 and the back cover 20. The display 10 of the mobile
terminal 100 provided in this application 1s a bezel-less
screen, 1n other words, 1t appears that a large part or an entire
part of the display 10 1s a display area. The back cover 20
of the mobile terminal 100 provided in this application does
not completely cover the back of the mobile terminal. A
notch 21 (shown in FI1G. 4) 1s disposed on the top of the back
cover 20. The notch 21 may be disposed in a middle area on
the top of the back cover 20, to be specific, the top of the
back cover 20 includes a U-shaped area. An opening of the
notch 21 1s opened on the top of the mobile terminal 100.

As shown in FIG. 2, the mobile terminal 100 further
includes a rotation module 40 and a drive mechanism 50.
The drive mechanism 50 1s disposed between the display 10
and the back cover 20. In FIG. 2, the drive mechanism 50 1s
an area represented by a dashed-line box. The drive mecha-
nism 50 1s disposed inside the back cover 20, and may be
installed on a middle frame support in the mobile terminal
100. The rotation module 40 1s located at the notch 21. The
rotation module 40 includes a camera 41. An outer surface
of the rotation module 40 and the back cover 20 are spliced
into an outer surface of the mobile terminal 100. The drive
mechanism 50 1s configured to drive the rotation module 40
to rise, fall, and rotate, so that the camera 41 has functions
of both a rear-facing camera and a front-facing camera.

As shown 1n FIG. §, FIG. 6, and FIG. 7, i this applica-
tion, the camera 41 i1s disposed 1n the rotation module 40.
When the rotation module 40 1s located in the notch 21 on
the top of the back cover 20 (as shown 1n FIG. §), the camera
41 1s used as the rear-facing camera. In this state, the camera
41 1s not blocked by the back cover 20, and there 1s no need
to dispose a camera hole on the back cover 20. In addition,
a housing of the rotation module 40 1s directly used as an
outer surface of the mobile terminal 100, and the housing of
the rotation module 40 wraps an internal structure of the
camera 41. In this way, a relatively high sealing level can be
achieved, the camera 41 1s less likely to be contaminated by
dust, and a photo 1s clear. The back cover 20 and the rotation
module 40 are spliced into an architecture of the outer
surface of the mobile terminal 100 side by side, so that the
mobile terminal 100 1s more easily thinned. FIG. 6 shows a
state 1n which the drive mechanism 50 raises the rotation
module 40. In this case, the rotation module 40 moves to the
outside of the notch 21. The drive mechanism 50 can further
drive the rotation module 40 to rotate around a rotating shaft
A. In an implementation, the rotating shaft A extends along
a short-side direction of the mobile terminal 100, and passes
through a center of the rotation module 40. After rotation,
the camera 41 rotates to a side of the display 10 as shown 1n
FIG. 7. In this case, the camera 41 may be used as the
front-facing camera. Specifically, a rotation angle of the
camera 41 may be 180 degrees, or may be another angle
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greater than or less than 180 degrees. The rotation angle of
the rotation module 40 may be adjusted based on a specific
shooting requirement, in other words, a shooting angle of the
camera 1s adjusted.

Therefore, 1n this application, the rotation module 40
rises, falls, and rotates, so that the camera 41 can rotate to
the side of the display 10 to serve as the front-facing camera.
The mobile terminal 100 does not need to be provided with
two cameras, and does not need to reserve a position for the
front-facing camera outside a display area of the display 10.
In this way, a complete bezel-less screen 1s truly realized, 1n
other words, the display area 1s directly close to a frame of
the mobile terminal 100.

In an implementation, as shown in FIG. 5, the mobile
terminal 100 further includes a control module 60. The
control module 60 1s configured to provide a start signal for
the drive mechamism 50. When the drive mechamism 50 1s
not started, the rotation module 40 1s accommodated 1n the
notch 21, and the camera 41 1s used as the rear-facing
camera. When a user needs to use the front-facing camera,
the control module 60 sends the start signal to the drive
mechanism 50, so that the drive mechanism 50 drives the
rotation module 40 to rise and move out of the notch 41, that
15, the state shown 1n FIG. 6. Then, the drive mechanism 50
drives the rotation module 40 to rotate, so that the camera 41
rotates to the side of the display 10, that 1s, the state shown
in FIG. 7. The control module 60 may be disposed on a
mainboard 600 1n the mobile terminal 100. The mainboard
600 1s disposed 1nside the back cover 20. A battery 601 may
be further disposed 1nside the back cover 20. The battery 601
and the mainboard 600 may be disposed side by side. The
drive mechanism 50 1s also disposed inside the back cover
20, the drive mechanism 50 i1s located near the notch 21 on
the top of the back cover 20, and the battery 601 and the
mainboard 600 are located between the drive mechanism 50
and the bottom of the back cover 20.

As shown in FIG. 8, in this application, the rotation
module 40 1s accommodated at the notch 21 on the top of the
back cover 20. When the rotation module 40 1s accommo-
dated 1n the notch 21, a gap G 1s maintained between the
rotation module 40 and the back cover 20. For example, the
gap G may be 0.15 mm. The gap G between the rotation
module 40 and the back cover 20 can be used as a radiation
path of an antenna 101 inside the mobile terminal. The
antenna 101 1s disposed 1nside the mobile terminal 100 (FIG.
8 schematically shows that the antenna 101 1s located 1nside
the back cover 20). To ensure texture of the mobile terminal,
the back cover 20 1s designed to be made of a metal material.
In this way, the antenna 101 1n the mobile terminal 100 may
be radiated out through the gap G between the rotation
module 40 and the back cover 20, and an antenna gap
function can be realized by using only a gap G formed at the
notch 21 without a need of adding an antenna gap to the back
cover. Therefore, 1n this application, a structure of the notch
21 of the back cover 20 and a structure 1n which the back
cover 20 fits the rotation module 40 are designed to achieve
thinning development of the mobile terminal 100, and
implement the antenna gap function while simplifying the
structure of the back cover 20, so that the mobile terminal
100 has an advantage of low costs. A radiator of the antenna
101 1n the mobile terminal 100 may be disposed on an 1nner
surface of the back cover 20, or may be disposed on the
housing of the rotation module 40. When the radiator of the
antenna 101 1s designed on the housing of the rotation
module 40, the antenna 101 may be tuned while the rotation
module 40 rises, falls, and rotates, so that a function of the
antenna 101 1s stronger, and a radiation eflect 1s better.
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In an implementation, as shown 1n FIG. 9, the drnive
mechanism 30 includes a rise-and-fall component 51 and a
rotation component 52. When the control module 60 sends
a drive signal to the rise-and-fall component 51, the rise-
and-fall component 51 drives the rotation module 40 to rise
and move out of the notch 21, and the control module 60
sends a drive signal to the rotation component 52, so that the
rotation module 41 located outside the notch 21 rotates, and
the camera. 41 1s enabled to rotate to a side of the display 10.
In this implementation, the rise-and-fall component 51 and
the rotation component 52 are electrically connected to the
control module 60 separately, to drive a rise-and-fall action
and a rotating action separately, so that the control module
60 can operate the rotation module 40 more precisely. The
rotation component 52 may rise and fall synchronously with
the rotation module 40, and both are driven by the rise-and-
fall component 51. In this state, the rotation component 52
and the rotation module 40 are connected to one support
plate together. In another implementation, the rotation com-
ponent 52 and the rotation module 40 may also be separately
disposed on different supports. The rotation component 52
may be first driven by the control module 60 to work, to
rotate the rotation module 40. In this case, the rotation
module 40 rotates inside the notch 21. After the rotation
module 40 rotates, the control module 60 drives the rise-
and-fall component 31 to raise the rotation module 40. In
this way, only the rotation module 40 rises.

FIG. 10 1s a schematic diagram in which the rotation
module 40 1n the mobile terminal 1s 1n an 1nitial state, that
1s, an unraised state according to this application. FIG. 11 1s
a schematic structural diagram of internal details of the
rise-and-fall component 51, the rotation component 52, and
the rotation module 40 of the drive mechanism 50 1n the
mobile terminal shown in FIG. 10. FIG. 10 and FIG. 11
show specific structures from the front and rear directions
(that 1s, a side of the display and a side of the hack cover).
In an implementation, the rise-and-fall component 351 1is
disposed right below the rotation module 40, to enlarge a
space 1nside the mobile terminal, and stress is relatively
balanced when the rotation module 40 extends out of or
retracts back to the mobile terminal. The rise-and-fall com-
ponent 51 includes a motor 512, a fixing bracket 514, a slider
516, a guide piece 517, and an ejecting piece 518. The fixing
bracket 514 1s fixedly connected inside the mobile terminal
100. Specifically, the mobile terminal 100 includes the
middle frame 30, and a support plate (to show a structure of
the drive mechanism, the support plate 1s hidden, the support
plate 1s understood as a middle frame support in the mobile
terminal, and 1s configured to install electronic components
such as a display, a battery, and a circuit board) stacked
between the display 10 and the back cover 20 1s disposed in
a space enclosed by the middle frame 30. The fixing bracket
514 1s fixed on the support plate, and the fixing bracket 514
may be fixedly connected to the support plate 1n a manner of
screwing, glue dispensing, or welding. The motor 512 1s
fixed to the fixing bracket 514, an accommodating space
5142 1s disposed inside the fixing bracket 514, the guide
piece 517 1s fixed 1n the accommodating space 5142, the
slider 516 1s located in the accommodating space 5142, the
slider 516 fits the guide piece 517, one end of the ejectin
piece 518 1s fixed to the slider 516, the other end of the
gjecting piece 318 extends out of the fixing bracket 514 and
1s configured to drive the rotation module 40 to rise and fill,
and the motor 512 1s configured to drive the slider 516 to
slide relative to the guide piece 317, so as to drive the
ejecting piece 518 to extend out of or retract back to the
accommodating space 5142.
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Specifically, as shown in FIG. 12, the guide piece 517
includes a guide rod 5172 and a lead screw 5174. The guide
rod 5172 and the lead screw 5174 are respectively located on
two sides of the ejecting piece 518. The shider 516 1s
provided with a through-hole for the guide rod 5172 to pass
through and a threaded hole that fits the lead screw 5174.
The slider 516 moves along the lead screw 5174 through
screw-thread fit between the slider 516 and the lead screw
5174. The guide rod 5172 and the slider 516 are 1n smooth
fit, and are configured to provide a guide for the slider 516.
The guide rod 5172 and the lead screw 5174 are symmetri-
cally distributed on two sides of the ejecting piece 518,
providing a smooth oriented architecture for the slider 516
to slide.

In an implementation, the fixing bracket 514 1s covered by
a dust cover (a structure of the dust cover 1s not shown 1n the
figure, and 1t may be understood that the dust cove 1s a
housing, a cover body, or a film-like structure that shields an
outer side of the fixing bracket 514, so as to wrap the
accommodating space 5142 and form a sealed space). The
dust cover seals the accommodating space 5142. The sealed
accommodating space 5142 1solates the lead screw 5174 and
the guide rod 5172 from the outside, so that dust cannot enter
the accommodating space 5174, thereby avoiding that the
lead screw 5174, the guide rod 5172, and the slider 518 are
blocked due to dust contamination. Therefore in this imple-
mentation, the dust cover 1s disposed to provide a smoother
rise-and-fall drive, thereby improving user experience. The
dust cover may be of a flexible sheet-like structure, for
example, a lint free cloth or a dust-proof film, and may be
stuck to the fixing bracket in a glue manner to block an
opening of the accommodating space 5142. The dust cover
may alternatively be a rigid cover structure, and 1s connected
to the fixing bracket 514 1n a manner of a buckle. In addition,
a sealant may be disposed between the dust cover and the

fixing bracket 514. As shown 1n FIG. 12, the fixing bracket
514 includes buckles 5145, there are four buckles 51435
shown 1n the figure, and two buckles 5145 are respectively
disposed on two opposite sides of the fixing bracket 514. In
this 1mpleme11tat10n the dust cover 1s a rigid cover structure,
the dust cover 1s fixed to the fixing bracket 514 through
fitting between clamping holes on the cover and the buckles
5145.

In an implementation, the fixing bracket 514 includes a
first fixing plate 5141, a second fixing plate 5143, and a
connecting plate connected between the first fixing plate
5141 and the second fixing plate 5143. Two ends of the
guide rod 5172 and the lead screw 5174 are respectively
fixed to the first fixing plate 5141 and the second fixing plate
5143. The connecting plate includes a pair of side panels
5147. The accommodating space 5142 1s formed between
the pair of side panels 5147. The motor 512 1s mounted to
the {first ﬁxmg plate 5141. Specifically, the second fixing
plate 5143 1s located between the first ﬁxmg plate 5141 and
the rotation module 40. The ejecting piece 518 can protrude
from the second fixing plate 5143 to jack up the rotation
module 40.

In an implementation, the rise-and-fall component 51
turther includes a bufler device 511 and a support bracket
519, the support bracket 519 1s located between the second
fixing plate 5143 and the rotation module 40, the support
bracket 519 is configured to support the rotation module 40,
and the bufller device 511 1s connected to the support bracket
519. When the rotation module 40 1s accommodated 1n the
notch 21, the bufter device 40 1s located on two sides of the
pair of side panels 5147. In a process 1n which the ejecting,

piece 518 protrudes from the fixing bracket 514, the ejecting,
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piece 518 jacks up the support bracket 519, the bufler device
511, and the rotation module 40. When the rotation module
40 1s 1n a raised state, and the mobile terminal 100 1s
impacted by an external force, because of the existence of
the bufler device 511, the bufler device 511 can be com-
pressed to absorb a part of the impact. In this way, impact on
the ejecting piece 518 and the slider 516 can be reduced,
thereby buflering and protecting the slider 516 and the
ejecting piece 518.

Specifically, the bufler device 511 1s located right below
the rotation module 40, to absorb an external impact on the
rotation module 40. The bufller device 3511 includes a first
spring 5112, a second spring 5114, a first bracket 5116, and
a second bracket 5118. Both the first bracket 53116 and the
second bracket 5118 are fixedly connected to the support
bracket 519. The first bracket 5116 and the second bracket
5118 are located on a side that 1s of the support bracket 519
and that 1s away from the rotation module 40. An accom-

modating space 5111 1s formed between the first bracket

5116 and the second bracket 5118 (as shown i FIG. 13, a
state shown 1n FIG. 13 1s that the rotation module 40 1s
jacked up by the ejecting piece 518, and 1n this case, the
accommodating space 3111 can be clearly seen). The accom-
modating space 5111 i1s used to accommodate the fixing
bracket 514. The first spring 5112 1s connected between the
support bracket 519 and the first bracket 5116. The second
spring 5114 1s connected between the support bracket 519
and the second bracket 5116. Specifically, the first bracket
5116 and the second bracket 5118 may be integrally dis-
posed with the support bracket 519. In an implementation,
the first bracket 5116 and the second bracket 5118 are
L-shaped. The first bracket 5116 and the second bracket
5118 are disposed 1 a back-to-back manner. The {irst
bracket 5116 and the support bracket 519 form a “{ _”
architecture, the second bracket 5118 and the support
bracket 519 also form a “{ _” architecture, the two “{ _”
architectures are disposed 1n a back-to-back manner, and the
accommodating space 5111 1s formed between the two ) 7~
architectures.

As shown in FIG. 11, 1n an implementation, the rotation
component 52 1s connected to the rotation module 40, and
rises and falls synchronously with the rotation module 40.
The rotation component 52 includes a rotating motor 522
and a rotating shaft 524 that are distributed on two opposite
sides of the rotation module 40. The rotation module 40 1s
connected to the rotation component 52 through the rotating
shaft 524. The rotating motor 522 drives the rotation module
40 to rotate.

In an implementation, a hollow channel 5241 1s disposed
inside the rotating shaft 524, the hollow channel 5241 1is
used for a cable 526 to pass through, and the cable 526 1s
clectrically connected between the rotation module 40 and
the control module 60.

In an implementation, the rotating motor 522 1s electri-
cally connected to the control module 60 through a flexible
connecting piece 328. When the rotation module 40 is
accommodated 1n the notch 21, the flexible connecting piece
528 1s 1n a bent state. In this way, when the rotation module
40 rises, the bent part of the flexible connecting piece 528
can provide an clongation for a movement stroke of the
rotation module.

As shown m FIG. 3, FIG. 6, and FIG. 13, 1n an 1mple-
mentation, the mobile terminal further includes the middle
frame 30. The middle frame 30 includes a fastened part 31
and a movable part 32. The fastened part 31 1s fixedly
connected to the display 10 and the back cover 20. The

movable part 32 1s connected to the rotation module 40. In
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a process 1 which the drive mechanism 50 drives the
rotation module 40 to rise and fall, the movable part 32 rises
and falls synchronously with the rotation module 40. When
the rotation module 40 1s accommodated in the notch, the
movable part 32 and the fastened part 31 are spliced 1nto the
middle frame 30. The middle flame 1s divided into the
tastened part and the movable part, so that the movable part
rises and falls synchronously with the rotation module. This
can ensure that a rise-and-fall part of the rotation module of
the mobile terminal has a same width as a main body part of
the mobile terminal. The main body part 1s a part 1n which
the fastened part of the middle flame 1s located. Such an
architecture makes an overall structure of the mobile termi-

nal more balanced, and the drive mechanism can drive the
rotation module to smoothly rise and {fall.

Specifically, the movable part 32 1s fixedly connected to
the rotation component 52 (as shown 1n FIG. 13), and rises
and falls synchronously with the rotation component 21.
When the rotation module 40 rises, the movable part 32 also
rises, and the movable part 32 1s separated from the fastened
part 31. As the state shown in FIG. 6, an interval 33 1s
formed between the movable part 32 and the fastened part
31. When the rotation module 40 1s accommodated in the
notch 21, the movable part 32 and the fastened part 31 are
spliced into the middle frame 30, in other words, the
movable part 32 1s 1n contact with the fastened part 31, and
a position of the interval 33 1s occupied by the movable part
32, as a state shown 1n FIG. 3.

In an implementation, the rotation module further
includes a tlash component, an audio component, an ambient
optical sensor, and an infrared emitting light. In this way,
clements having a plurality of functions are integrated 1n the
rotation module, facilitating layout of components of the
mobile terminal and saving an iternal space of the mobile
terminal. In particular, there 1s no need to dispose the flash
component, the audio component, the ambient optical sen-
sor, and the infrared emitting light on the display 10 side,
thereby 1mproving a screen-to-body ratio and achieving a
complete bezel-less screen. Specifically, a circuit board 1s
disposed in the rotation module 40, the flash component, the
audio component, the ambient optical sensor, and the infra-
red emitting light are disposed on the circuit board, and the
circuit board 1s electrically connected to the control module
60 through a cable. The camera 1n the rotation module 40
may also include different types of cameras such as a main
camera, a long-focus camera, and a wide-angle camera.

In an implementation, the audio component has a sound
pickup function, and the camera 1s electrically connected to
the audio component, so that the camera obtains an orien-
tation signal of a photographed person through the audio
component. The control module 60 adjusts a direction of the
camera by using the orientation signal obtained by the
camera.

In an 1mplementation, the rotation module further
includes a face tracking and identification module and an
eye tracking module, to i1dentily an orientation signal of a
photographed person. The control module 60 adjusts a
direction of the camera by receiving the orientation signal.

In the embodiments shown 1n FIG. 1 to FIG. 4, the back
cover 20 of the mobile terminal 1s of an 1integrated structure,
and the back cover 20 of the integrated structure covers the
drive mechanism 350. When the rotation module 40 and the
rotation component 32 of the drive mechanism rises, the
rotation component 52 leaves the back cover 20. In this way,
an independent housing 1s required for the rotation compo-
nent 52.
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In another implementation, the back cover 20 may alter-
natively be a split-type structure, as shown in FIG. 14 and
FIG. 15. In another implementation of this application, the
back cover 20 of the mobile terminal includes a main body
20q and an active part 205, and the active part 205 1s located
on the top of the main body 20a. The main body 20a covers
the circuit board, the battery and the rise-and-fall component
51 of the drive mechanism 50 1n the mobile terminal. The
active part 200 and the main body 20aq are independent
clements of each other. The active part 206 covers the
rotation component 51 of the drive mechanism 30, and can
rise and fail synchronously with the rotation module. In this
way, the active part 205 1s used as a housing of the rotation
component 51, and there 1s no need to dispose another
housing for the rotation component 51. This facilitates a thin
design of the terminal. Specifically, the main body 20qa 1s
rectangular, the active part 205 1s U-shaped, and a notch 1s
disposed on the active part 205. The notch 1s equivalent to
the notch 21 on the back cover 20 in the embodiments shown
in FIG. 1 to FIG. 4, and 1s used to accommodate the rotation
module 40.

As shown 1n FIG. 14, when the rotation module 40 1s 1n
an unraised state, a slot 20c¢ 1s formed between the main
body 20a and the active part 206 of the back cover 20. The
slot 20c may be used as a slot antenna. When the back cover
20 1s made of metal, the slot 20¢ can be used as a radiation
path of an antenna inside the mobile terminal.

As shown 1n FIG. 15, when the rotation module 40 rises,
the min body 20a of the back cover 20 is separated from the
active part 205, the active part 205 rises synchronously with
the rotation module 40, and an element covered by the active
part 205 1s a rotation component of the drive mechanism 50.
FIG. 15 shows an eflect obtained after the rotation compo-
nent drives the rotation module 40 to rotate.

What 1s claimed 1s:
1. A mobile terminal comprising:
a first outer surface;
a display;
a back cover comprising a first top;
a notch disposed on the first top;
a rotation system located at the notch and comprising;
a camera electrically configured to obtain an orientation
signal of a photographed person; and
a second outer surface, wherein the second outer sur-
face and the back cover are configured to splice 1nto
the first outer surface;
a middle frame comprising:
a fastened part fixedly coupled to the display and the
back cover; and
a movable part coupled to the rotation system, wherein
the movable part and the fastened part are configured
to splice into the middle frame when the rotation
system 1s accommodated 1n the notch; and
a drive mechanism disposed between the display and the
back cover and configured to drive the rotation system
to rise, fall, and rotate to enable the camera to function
as a rear-facing camera and a front-facing camera,
wherein the movable part 1s configured to rise and fall
synchronously with the rotation system when the drnive
mechanism drives the rotation system to rise and {fall.
2. The mobile terminal of claim 1, further comprising a
control component coupled to the drive mechanism and
configured to provide a start signal for the drive mechanism,
wherein when the drive mechanism is not started, the camera
1s configured as the rear-facing camera and the rotation
system 1s accommodated 1n the notch.
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3. The mobile terminal of claim 2, wherein the drive
mechanism comprises:
a rotation component; and
a rise-and-fall component disposed below the rotation
system,
wherein the control component 1s further configured to:
send a first drive signal to the rise-and-fall component;
and
send a second drive signal to the rotation component,
wherein the rise-and-fall component 1s configured to:
receive the first drive signal; and
drive, 1n response to receiving the first drive signal, the
rotation system to rise and move out of the notch,
and
wherein the rotation component 1s configured to:
receive the second drive signal; and
drive, 1 response to receiving the second drive signal,
the rotation system located outside the notch to rotate
and to enable the camera to rotate to a side of the
display.
4. The mobile terminal of claim 3, wherein the rise-and-
tall component comprises:
a fixing bracket fixedly coupled inside the mobile termi-
nal;
an accommodating space disposed 1nside the fixing
bracket;
a guide piece fixed 1n the accommodating space;
a shider located 1n the accommodating space and config-
ured to fit the guide piece;
an ejecting piece comprising:
a first end fixed to the slider; and
a second end extending out of the fixing bracket and
configured to drive the rotation system to rise and
fall; and
a motor fixed to the fixing bracket and configured to drive
the slider to slide relative to the guide piece to drive the
ejecting piece to extend out of or retract back to the
accommodating space.
5. The mobile terminal of claim 4, wherein the guide piece
COmMprises:
a guide rod located on the first end; and
a lead screw located on the second end,
wherein the slider comprises:
a through-hole to pass through the guide rod; and
a threaded hole to fit the lead screw.
6. The mobile terminal of claim 3, further comprising a
dust cover configured to:
cover the fixing bracket; and
seal the accommodating space.
7. The mobile terminal of claim 5, wherein the fixing
bracket comprises:
a first fixing plate, wherein the motor 1s mounted to the
first fixing plate;
a second fixing plate; and
a connecting plate coupled between the first {ixing plate
and the second fixing plate and comprising a pair of
side panels, wherein the accommodating space 1s
formed between the pair of side panels,
wherein the guide rod comprises:
a third end fixed to the first fixing plate; and
a fourth end fixed to the second fixing plate, and
wherein the lead screw comprises:
a fifth end fixed to the first fixing plate; and
a sixth end fixed to the second fixing plate.
8. The mobile terminal of claim 7, wherein the rise-and-
tall component further comprises:
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a support bracket located between the second fixing plate
and the rotation system and configured to support the
rotation system; and

a butler device coupled to the support bracket, wherein
the buller device 1s located on two sides of the pair of
side panels when the rotation system 1s accommodated
in the notch,

wherein the ejecting piece 1s configured to raise the
support bracket, the bufler device, and the rotation
system when the e¢jecting piece protrudes from the
fixing bracket.

9. The mobile terminal of claim 8, wherein the bufller

device comprises:

a first bracket fixedly coupled to the support bracket and
located on a first side of the support bracket that faces
away Ifrom the rotation system:;

a second bracket fixedly coupled to the support bracket
and located on the first side;

a second accommodating space formed between the first
bracket and the second bracket and configured to
accommodate the fixing bracket;

a first spring coupled between the support bracket and the
first bracket; and

a second spring coupled between the support bracket and
the second bracket.

10. The mobile terminal of claim 3, wherein the rotation
component comprises a rotating motor and a rotating shaft
that are distributed on two opposite sides of the rotation
system, wherein the rotation component 1s coupled to the
rotation system through the rotating shait and configured to
rise and fall synchronously with the rotation system, and
wherein the rotating motor 1s configured to drive the rotation
system to rotate.

11. The mobile terminal of claim 10, further comprising
a hollow channel disposed inside the rotating shaft and
configured to pass through a cable that i1s electrically
coupled between the rotation system and the control com-
ponent.

12. The mobile terminal of claim 10, wherein the rotating
motor 1s electrically coupled to the control component
through a flexible connecting piece, and wherein the flexible
connecting piece 1s 1n a bent state when the rotation system
1s accommodated in the notch.

13. The mobile terminal of claim 10, wherein the movable
part 1s fixedly coupled to the rotation component and con-
figured to rise and fall synchronously with the rotation
component.

14. The mobile terminal of claim 2, wherein the rotation
system further comprises a flash component, an audio com-
ponent, an ambient optical sensor, and an 1nfrared emitting
light.

15. The mobile terminal of claim 2, wherein the audio
component has a sound pickup function, wherein the camera
1s electrically connected to the audio component, so that the
camera obtains an orientation signal of a photographed
person through the audio component, and wherein the con-
trol component 1s further configured to adjust a direction of
the camera using the orientation signal.

16. The mobile terminal of claim 2, wherein the rotation
system further comprises a face tracking and identification
component and an eye tracking component, wherein the face
tracking and identification component and the eye tracking
component are configured to 1dentify the orientation signal,
and wherein the control component 1s further configured to:

recerve the orientation signal; and

adjust a direction of the camera using the orientation

signal.
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17. The mobile terminal of claim 2, further comprising;:
a gap maintained between the rotation system and the
back cover when the rotation system 1s accommodated
in the notch; and
an antenna disposed inside the mobile terminal, 5
wherein the gap 1s a radiation path of the antenna.
18. The mobile terminal of claim 17, wherein a radiator of
the antenna 1s disposed on a housing of the rotation system.
19. The mobile terminal of claim 1, wherein the back
COVEer COmprises: 10
a main body comprising a second top; and
an active part located on the second top and configured to
rise and fall synchronously with the rotation system,
wherein the notch 1s formed on the active part.
20. The mobile terminal of claim 1, wherein the back 15
cover 1s further configured to dispose a batter.
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